The complete amino acid sequence of barley trypsin inhibitor.
The amino acid sequence of barley trypsin inhibitor has been determined. The protein is a single polypeptide consisting of 121 amino acid residues and has Mr = 13,305. No free sulfhydryl groups were detected by Ellman's reagent, which indicates the presence of five disulfide bridges in the molecule. The primary site of interaction with trypsin was tentatively assigned to the arginyl-leucyl residues at positions 33 and 34. On comparison of the sequence of this inhibitor with those of other proteinase inhibitors, we found that the barley trypsin inhibitor could not be classified into any of the established families of proteinase inhibitors (Laskowski, M., Jr., and Kato, I. (1980) Annu. Rev. Biochem. 49, 593-626) and that this inhibitor should represent a new inhibitor family. On the other hand, this trypsin inhibitor showed a considerable similarity to wheat alpha-amylase inhibitor (Kashlan, N., and Richardson, M. (1981) Phytochemistry (Oxf.) 20, 1781-1784) throughout the whole sequence, suggesting a common ancestry for both proteins. This is the first case of a possible evolutionary relationship between two inhibitors directed to totally different enzymes, a proteinase and a glycosidase.